Introduction and hypothesis Tactile imaging (TI) is the highdefinition pressure mapping technology which allows recording pressure patterns from vaginal walls under applied load and during pelvic floor muscle contraction. The objective of this study was to identify new tactile imaging and muscle contraction markers to characterize female pelvic floor conditions. Methods The study subjects included 22 women with normal and prolapse conditions. They were examined by a new vaginal tactile imaging probe that images the entire vagina, the pelvic floor support structures, and pelvic floor muscle contractions.
Aim of the video
The objective of this study was to identify new tactile imaging and muscle contraction markers to characterize female pelvic floor conditions.
Methods
Vaginal tactile imaging [1, 2] allows 3-D quantitative elasticity assessment of pelvic floor support structures and carries a potential in assessment of surgical repair. We designed a new vaginal tactile imaging probe that images the entire vagina, the pelvic floor support structures, and pelvic floor muscle contractions. The probe has an orientation sensor, temperature sensors, and 96 pressure sensors positioned every 2.5 mm along both sides of the probe. The examination procedure includes four steps.
Step 1. Step 4. Pelvic floor muscle contractions: This step provides the muscle dynamic pressure responses (dP) of the pelvic floor muscle contraction recorded from opposite sides along the entire vaginal length.
In 2013 we enrolled 22 subjects into an observational study (NCT01848626). Two patients were excluded from the data analysis because they had previously had pelvic floor surgery. The analyzed data set included 20 subjects aged from 41 to 70 years. Among them four had normal pelvic floor conditions, four stage I, seven stage II, four stage III, and one stage IV prolapse. A standard physical examination was performed, including a bimanual pelvic examination, Pelvic Organ Prolapse Quantification (POP-Q), assessment of tissue rigidity, and assessment of pelvic floor muscle tone. The tactile imaging data from all examinations were reviewed in a blinded fashion with no knowledge of the subject's pelvic floor conditions to avoid bias in the data review process. The clinical information was then added to this data set after the tactile imaging data (pressure, pressure gradients, muscle contracting response) were finalized. One-way analysis of variance (ANOVA) (p a ), paired t test (p t ), and Pearson's correlation coefficients (r) were calculated to determine whether the various parameters showed dependence on the pelvic floor conditions. The subjects were asked to complete an assessment of comfort and pain levels for the tactile imaging procedure.
Results
All 22 patients were successfully examined using the Vaginal Tactile Imager (VTI). We identified the following parameters as potential markers to characterize the female pelvic floor conditions. Site 1 corresponds to the lower one third of the vagina and site 2 to the upper one third of the vagina. We found that nine parameters are sensitive to prolapse conditions (p<0.05 for one-way ANOVA and/or p<0.05 for t test with correlation factor r from −0.73 to −0.56). These parameters demonstrate a mild-moderate correlation with women age and parity (see Table 1 ). During step 4 the VTI allows observation of contraction capability of five pelvic floor muscles. Part of the identified markers also demonstrates correlation with patient age and parity. A typical examination consisting of four steps takes 1-2 min. Of the patients, 54 % classified VTI comfort level as more comfortable than manual palpation, 36 % as the same, and 10 % as less comfortable than manual palpation. Of the patients, 73 % classified VTI pain as none, 24 % as mildly painful, and 3 % as a painful. 
Conclusions
Our findings suggest that the tactile imaging markers such as pressure, pressure gradient, and dynamic pressure response during muscle contraction may be used for further quantitative characterization of female pelvic floor conditions. Consent Written informed consents were obtained from all subjects enrolled in this study for publication of this video article and any accompanying images. Specifically, we have consents for using patient data and the findings from the study in scientific publications. No images of enrolled patients were included in the video.
